INTRODUCTION
When Britain was covered almost completely in woodland, about 7000 years ago (Bennett, 1988) , the mammal fauna must have been very different from what it is now; not only were several now-extinct large mammals present, and none of the now-abundant introduced species, but the community relations (large carnivores suppressing small ones, woodland species much more abundant than grassland ones) would have been very different. It is then an interesting speculation to try to work out just how different the fauna might have been. To attempt this requires some estimate of the vegetation cover then, and some figures for plausible densities of mammals in those habitats. The latter need to derive, where possible, from a balanced mammal community living in a habitat complex something like that which was present then in Great Britain. The fauna of the Bial ¢ owie . za National Park in Poland approximates to that community, and is sufficiently well described to allow this speculation (Jȩdrzejewska & Jȩdrzejewski, 1998) . It develops a previous attempt to discuss just the large ungulate fauna (Yalden, 1996) .
AREAS OF HABITAT
For present purposes, an area of 220 111 km 2 has been used, representing Great Britain without Orkney, Shetland or the Outer Hebrides. It is therefore smaller than the 230 367 km 2 used by Harris et al. (1995) , which included the offshore islands, beyond the reach of Mesolithic mammals. An estimate of the extent of habitats within this has been derived by taking the pollen scores from a representative set of 22 sites, scattered well across the country, adjusting the raw pollen scores for the differential production of pollen, and recalculating the percentages of the total to estimate, crudely, the overall extent then of woodland, grassland, fenland and heathland. For some species, the separate extents of birch, pine and mixed deciduous woodlands have been useful, and for Mountain Hare the extent of open montane vegetation and birch woodland, in Highland Scotland only, was estimated from the map in Bennett (1988) . Lengths of river and lake shore were as assumed by Harris et al. (1995) .
ESTIMATING MAMMAL NUMBERS
For the ungulates, Lynx and Wolf, density figures are given by Jȩdrzejewski et al. (1992) and for smaller carnivores and their prey by . As previously, it is assumed that Aurochs in Britain had the same density that Bison now have in Bial ¢ owie . za, and that if this is an artificially low density, the other ungulates have increased accordingly to reach some ecological balance (cf. Yalden, 1996) . Other small mammals were scaled to the known densities of Bank Vole and Yellow-necked Mouse from the proportions trapped in Jȩdrzejewski et al. (1994) . Riparian mammal densities came from Sidorovich et al. (1996) . Otters in fresh water were estimated by applying their density of 0.22/km; coastal Otters were assumed to occupy half the coastline (implicitly western Britain) at the density of 0.6/km found around Shetland by Kruuk (1995 ; it was also assumed that the bears would substitute for the missing biomass of Wolves, though they are in fact largely herbivorous. Water Voles are strangely scarce in Bial ¢ owie . za, but the Mesolithic record from Britain suggests that they were then as common as Field Voles, so this equivalence was used. It is not certain that Root Voles still existed in Great Britain at the target date, but evidence suggests that in Europe they tend to occur allopatrically from Field Voles (De Jonge & Dienske, 1979) and they are the common Microtus in Bial ¢ owie . za. It was assumed that Field Voles occurred then in grasslands, at about the density they now achieve in British grasslands, and Root Voles only in fenland, but at half the density of Field Voles (they are rather larger). Generally, Wood Mice and Yellow-necked Mice do not occur together in Bial ¢ owie . za, but the archaeological record from Britain is too scant to suggest the appropriate division of habitats or densities in Britain. The calculation is based on densities of Yellow-necked Mice in Poland, with no distinction attempted for Mesolithic Britain. The chiropteran fauna of Bial ¢ owie . za has not been documented systematically, and the bats are omitted from this paper. Four species dominate in woodland there (Noctule, Leisler's, Pipistrelle and Brown Long-eared Bats; Jȩdrzejewska & Jȩdrzejewski, 1998) , but other species were also numerous in Mesolithic Britain (Yalden, 1992) .
RESULTS
The areas of vegetation used in these calculations are summarized in Table 1 , and the areas assumed relevant to each mammal species are given in Table 2 . The total number of wild mammals then in Britain is estimated to be 535 million, nearly twice the present-day estimate of 282 million, but the biomass then was 2.4 times greater, due to the abundance of large Table 1 . Estimates of the vegetation cover of Mesolithic Britain. The figures on the left represent the average of the pollen rain at 7000 b.p., from 22 sites distributed across Great Britain, modified to allow for the differential production of pollen. (Quercus and Salix unchanged; Pinus, Betula, Alnus, Corylus all ∏ 4; Tilia ¥ 4; Gramineae ¥ 3.33; Cyperaceae ¥ 2; Ericaceae ¥ 5, after Faegri & Iversen, 1975) . The separate extents of birch woodland and moorland in the Highlands come from the map by Bennet, 1988; lengths of river and lake shore are as assumed by Harris et al., 1995 Birch Betula woodland (B) 9 (Table 3) . However, if the considerable biomass of Humans and domestic ungulates is included in the present fauna, the British countryside currently sustains about 22 times the biomass of mammals (about 12 times if Humans are excluded). This is a measure of the enhanced productivity of the agricultural grasslands that have replaced the woodlands. Only 2% of the biomass is wild mammals, however, and only 1% is of native species. Among the notable differences within the fauna, the balance of small mammals was rather different, Bank Voles especially but also Water Voles, Wood Mice and Common Shrews being then much more abundant. Field Voles, Badgers and Red Foxes are among the major beneficiaries of the different habitats now available. Harris et al. (1995) , Yalden (1999) ; but with a total that includes feral and introduced species, not otherwise listed. Masses used to compute biomasses come from Corbet & Harris (1991) and sources in 2 ), and their biomass ought to be shared among other carnivores (Polecat and Red Fox, respectively?), but this manipulation has not been attempted. Similarly, a large biomass of Water Voles has been added to the fauna, and may have no equivalent at Bial ¢ owie . za, but might well have sustained additional carnivores, probably Stoats and Polecats, in Mesolithic Britain. There are additional rodents and shrews in the modern Polish fauna, but their abundance is low, and they are unlikely to affect these estimates. Productivity in the more continental climate of Bial ¢ owie . za now may be higher than in Britain then, or milder winters here may have allowed greater densities of earthworm-feeding species such as shrews and Badgers.
At the least, these estimates suggest which parts of the mammal fauna have been most affected by the changes over the last 7000 years, and indicate some of the gaps in modern ecosystems. The impact of the large ungulates, in particular, needs to be assessed. Their trampling, grazing and browsing must have had profound effects on the suppression of woodland regeneration, the creation of glades, and the dispersal of propagules like acorns and crab apple pips. The estimates also put the modern fauna in an interesting perspective, highlighting the extent to which domestic ungulates and Humans now dominate the fauna, and suggesting that 'mesopredator release' (Crooks & Soulé, 1999) has had an important affect on Foxes and Badgers.
